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The aim of this paper is twofold: to show a pattern in the change 
of the refraction of the eye over a period of years and to offer an 
explanation as to the possible cause of this pattern. 


PATTERN OF REFRACTIVE CHANGES 
INTRODUCTION 
In a previous paper, presented in collaboration with J. D. 
Kratz,'! it was stated that over a period of 14 years the cylindrical 
correction of the eye changes 0.00 diopters and the spherical correc- 
tion changes +0.25 diopters. A further investigation, covering a 
greater period of time, seemed worth undertaking. 


LITERATURE SEARCH 

Donders' states that there is an acquired hyperopia occurring after 
the age of 55 due to changes in the crystalline lens and gives the fol- 
lowing table for the average amount of this change. 


Landolt? agrees with Donders regarding acquired hyperopia in 
older age. 


*Read before the annual meeting of the American Academy of Optometry, Cleveland, 
Ohio, December 11, 1949. For publication in the June, 1950, issue of the 
AMERICAN JOURNAL OF OPTOMETRY AND ARCHIVES OF AMERICAN ACADEMY OF 
OPTOMETRY. 

t+Optometrist. Fellow, American Academy of Optometry. Member of faculty. 
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Age Change a 
55 0.25 D. me 
60 0.50 D. 
65 0.75 D. 
70 1.25 D. 
75 1.75 D. ‘4 
80 2.25 D. 
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De Schweinitz* in discussing hypermetropia says: 

Hypermetropia is nearly always congenital, ard nearly all eyes are hypermetropic t 
birth. The eyeball increases in length with the development of the rest of the body, 
and hypermetropia diminishes, passes into emmetropia, or, more rarely, into myop.a. 
Eyes are said to become hypermetrop:c after 55 years of age: but in many cases the 
hypermetropia has existed from early life, as latent hypermetropia, and now bccomes 
manifest at an advanced age. 

Regarding myopia he says: 

Myopia does not usually decrease with age, but, on the contrary, tends to in:rzase 
up to adult life or later. 

Laurance and Wood* state that in regard to hypermetropia: 

We can say that. in general, from childhood to maturity the total hypermctropia 
tends to decre>se. During middle life it remains stationary until, at about 55 or 60 
years of age, it commences to increase owing to acquired hypermetropia. But while 
the total hypermetropia usually remains stationary between about 12 and 50. the 
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manifest hypermetropia varies very considerably, increasing little by little every year 
with the diminution of accommodation. 
Regarding myopia they say: 

No diminution in myopia can naturally occur except from acquired hypermctropia 
late in life. Thus ordinary myopia increases in youth, remains stationary in middle 
life, and decreases in old age. 

Berens’ states: 


After the age of 40, there is no general tendency for hyperopia to increase or dim:n- 
ish but marked changes either way cccur in an important part of all these cases. In th: 
same case hyperopia at one time may increase, then decrease; and later increase again 
or develop into myopia. 
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Duke-Elder® says: 


We have seen that in the normal individual at birth 2 to 3 diopters of hyper- 
metropia are present, which gradually diminishes as growth proceeds, until after puberty 
the refraction tends to become emmetropic. After the period of growth has passed the 
refraction tends to remain stationary, until in old age a further tendency to hyper- 
metropia is evident. 

Regarding myopia he says: 

In most cases the myopia is of a relatively low degree and when the period of 
adolescence has passed, it tends to become arrested. . . . In the lesser degrees, the 
tendency to hypermetropia owing to the changes in the lens which occur in old age, 
appreciably diminishes the myopia. 

It is readily seen from the preceding that there are differences of 


opinion among the authors*: De Schweinitz claiming that hyperopia 
decreases and myopia increases; Laurance and Wood and Duke-Elder 
claiming that myopia increases in youth, remairts stationary throughout 
middle life, and decreases in old age; Landolt and Laurance and Wood, 
that hyperopia increases throughout life; and Duke-Elder and Berens 
that it remains stationary in middle life. All, with the exception of 
Berens, agree that hyperopia increases with old age. ; 
There is some doubt in this writer's mind as to whether these 
CHANGE IN CYLINDER 10-19 YEARS 
BETWEEN FIRST AND LAST VISIT 
Per Cent 
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*These authors have been chosen, three from the 19th Century and three from the 
20th Century, as representative of the many who have written on this subject. 
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several conclusions are the results of investigations or are merely observa- 
tions. 
A further search of the literature reveals some clinical investigations. 
Jackson’ reporting on 738 cases with a minimum of 10 years 
between the first and last visits, gives the following figures: 


Group A 22.7% no change 
1-20 46.4% increase in refraction 
30.9% decrease in refraction 

Group B 9.4% no change 
21-40 38.3% increase in refraction 
52.3% decrease in refraction 

Group C 11.2% no change 
41-60 44.2% increase in refraction 


44.6% decrease in refraction 


CHANGE IN SPHERE 10-19 YEARS BETWEEN FIRST AND Per Cent 
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60.0% increase in refraction 
28.6% decrease in refraction 


(Jackson divided his cases into four groups depending on the age of the patient at 
the time of the first visit.) 


Analyzing Jackson's figures we find a slight increase in refraction 
up to age 20, a decrease in refraction up to age 40, and even distribution 
between increase and decrease up to age 60, and a marked increase above 
age 60. It should be noted that a change of 0.25 D. or less was con- 
sidered no change. 

In 1932, Jackson® reporting on 8,013 cases, writes that hyperopia 
decreases in amount up to age 20, then slowly increases, while myopia 
increases after the age of 20. 

Tassman® reporting on the incidence of types of refractive errors 
at various ages gives the following table: (following page). 

Per. cent 


Group D 11.4% no change 
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SPHERICAL REFRACTION 18,340 EYES 


0.50 or less Hyperopia 
Age No. Cases Eyes % Eyes % Eyes N 
Under 5 406 10 1.2 794 97.8 8 1.0 
5-10 855 74 4.3 1488 87.1 148 8.6 
10-15 1031 210 10.1 1449 70.4 403 19.5 
15-20 853 206 12.1 1079 63.2 421 24.7 
20-30 1378 414 15.0 1736 63.0 606 22.0 
30-40 1404 373 13.4 1996 71.0 439 15.6 
40-50 1538 549 17.9 2081 67.7 446 14.4 
50-60 988 336 17.1 1317 66.6 323 16.3 
60-70 552 130 11.8 775 70.2 199 18.0 
Over 70 165 30 9.1 231 70.0 69 20.9 
9170 2332 12,946 3062 


CHANGE IN SPHERE 
20-29 YEARS BETWEEN 
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Analyzing his figures we find a decrease in the percentage of hyperopic 
eyes from 97.8 per cent at under five years of age to 63.2 per cent at 
20 years of age with the percentage remaining fairly constant thereafter. 
Regarding myopia we find an increase in the percentage from 1.0 per 
cent at under five years of age to 24.7 per cent at 20 years of age with the 
percentage remaining fairly constant thereafter. These figures do not 
indicate, however, that the hyperopic refraction changed into myopic 
refraction as he considered 0.50 D. of hyperopia or myopia as emme- 
tropia. His figures do indicate an increase in the refraction with age. 


Per Cent 
CHANGE IN CYLINDER 
30-39 YEARS BETWEEN 
FIRST AND LAST VISIT. 


15 


10 


Brown'® determined the net average yearly change in the refraction 
of atropinized eyes and reported on 8,820 findings. His figures are as 
follows: 
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Age Computations Change-yearly Average Type 
1-7 1668 0.18 D. D 
8-13 2862 0.23 D. I 
14-20 2068 0.14 D. I 
21-33 1687 0.04 D. I 
34-42 441 0.03 D. D 
43-51 94 0.03 D. I 
Birth-51 8820 0.09 D. I 


The procedure Brown followed was to instill 14-15 drops of 1% 
atropine sulfate over a period of 3!4 days and then make a retinoscopic 
examination. He determined the power in the two principal meridians, 
took the mean of these two readings and used this result as his answer. 

CHANGE IN SPHERE 30-39 YEARS BETWEEN PIRST AND LAST VISIT. 
Fer Cent 
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He then repeated the procedure at intervals of one or more years for each 
individual, determined the change in the refraction and divided by the 
number of years to determine the yearly average change. It is interesting 
to note that he finds a net average yearly change from birth to 51 years 
of 0.09 D. of increase in the refraction which would mean a total in- 
crease in the refraction of 4.50 D. If 2-3 D. of hyperopia is the usual 
amount present at birth, this would indicate an abnormally high per- 
centage of myopes at age 50. 

Analyzing the results of the three investigations we find a general 
agreement that the refractive power of the eye increases up to age 20, 
remains stationary up to age 60 and increases above age 60. This is in 
disagreement with the idea of acquired hyperopia after 55. 


Per Cent 


PIRST AND LAST VISIT. 


PROCEDURE 

Case records from a practice in existence for over 50 years were 
examined and divided into four arbitrarily selected classifications as fol- 
lows: 
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Group 1 5- 9 years between first and last visit. 
Group 2 10-19 years between first and last visit. 
Group 3 20-29 years between first and last visit. 
Group 4 30-39 years between first and last visit. 


In an attempt to secure an equal distribution of findings in each of the 
groups an effort was made to obtain 100 findings for each individual 
year in each of the major groups. This was not completely possible in 
the third and fourth groups (Table 1). However, it is felt that the 
distribution in these two groups is wide enough to allow significant 
analysis. 


TABLE 1 
Years Between Number 
First and of 
Last Vists Findings 
100 
Group 6 100 
I 7 100 
8 100 
9 100 
500 
10 100 
11 100 
12 100 
13 100 
Group 14 100 
II 15 100 
16 100 
17 100 
18 100 
19 100 
1000 
20 98 
21 100 
22 70 
23 78 
Group 24 93 
Ill 25 59 
26 47 
27 58 
28 49 
29 56 
708 
30 34 
31 54 
32 30 
33 30 
Group 34 18 
IV 35 14 
36 14 
37 12 
38 16 
39 11 
233 
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The dioptric change of both the sphere and cylinder from the first 
visit to the last visit was then determined for each of the cases. In those 
cases where the astigmia was found to have changed from ‘‘with-the- 
rule’’ to ‘‘against-the-rule’’ or from ‘‘against-the-rule’’ to “‘with-the- 
rule’’ the final correction was transposed in order to have the cylinder 
axis in the same major meridians. 


ANALYSIS 

Graphs la, 2a, 3a, and 4a, show the distribution of the changes 
in the cylindrical power, while graphs 1b, 2b, 3b, and 4b, show that 
for the spherical power in the four major groups 1, 2, 3, and 4 re- 
spectively. 

In order to find the central points for each group the mean, median 
and mode were determined. (Table 2.) It will be noted that in the 
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TABLE 2 


Spherical Findings 
Group I Group II Group III Group IV 


Mean +0.25 +0.50 +£0.75 +1.00 
Median +0.25 +0.50 +1.00 +1.12 
Mode +0.25 +0.52 +1.00 + 1.25 
Average—to nearest trial 

case lens +0.25 +0.50 +0.87 +1.25 

Cylindrical Findings 

Mean 
Median 
Mode 0.00 0.00 0.00 0.00 
Average 


case of the cylindrical findings these three are the same. For the spherical 
findings there are slight differences noted. 

Considering first the cylindrical findings, we note that the results 
reported by Kratz and Walton!! are borne out. 

In the 5-9 year group. (Graph la) 44.6 per cent of the findings 
show no change in the cylinder power. Considering normal clinical 
error to be +0.25 D. we find 75 per cent of the findings falling within 
this range. 

In the 10-19 year group (Graph 2a) 31.9 per cent of the findings 
show no change in the cylinder while 61.5 per cent fall within +0.25 
D. change. 

In the 20-29 year group (Graph 3a) 27.12 per cent show no 
change while 52 per cent fall within +0.25 D. change. 
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In the 30-39 year group (Graph 4a) 23.6 per cent show no change 
while 44 per cent fall within +0.25 D. change. 

Spherical Findings. Referring to Table 2 we find for Group 1 a 
mean, median and mode of +0.25 D. with average* of +0.25 D. 
Group 2 shows an average of +0.54 D., Group 3 an average of 
+0.92 D., and Group 4 an average of +1.20 D. Taking these figures 
to the nearest trial case lens we obtain +0.25 D., +0.50 D., +0.87 D., 
and +1.25 D., respectively. 

Analyzing the 5-9 year group (Graph 1b) we find 23.2 per cent 
of the findings show a change of +0.25 D. and 54.8 per cent a change 
of +0.25 D. +0.25 D. 

In the 10-19 year group (Graph 2b) 13.2 per cent of the findings 
show an average change of +0.50 D. with 37.7 per cent a change of 
+0.50 D. +0.25 D. 

In the 20-29 year group (Graph 3b) 10.3 per cent showing a 
change of +0.87 D. with 41.5 per cent showing a change of +0.87 
D. £0.37 D. 

In the 30-39 year group (Graph 4b) 9.01 per cent show a change 
of +1.25 D. and 30.0 per cent a change of +1.25 D. 0.25 D. 

The results for the spherical change are not so conclusive as for the 
cylindrical change, showing lower percentages and greater variability. 
Thus it was thought advisable to determine whether or not the dis- 
tribution of the findings was normal. Therefore the semi-inter-quartile 
range was determined for each group: 

In Group | there is a Q of +0.25 with 54.8 per cent of the 
findings falling within Median (Md) +1Q and 95.4 per cent 
falling within Md +4Q. 

In Group 2 there is a Q of +0.50 with 61.8 per cent falling 
within Md +1Q and 99.3 per cent within Md +4Q. 

In Group 3 there is a Q of +0.87 with 61.8 per cent falling 
within Md +1Q and 99.0 per cent within Md +4Q. 

In Group 4 there is a Q of +1.25 with 60.9 per cent falling 
within Md +1Q and 98.2 per cent within Md +4Q. 

This analysis shows a normal distribution of the findings in each case, 
a fact which we feel lends validity to them. 

In our opinion, therefore, this study indicates an average decrease 
in the refraction of +0.25 to +0.37 diopters for every 10 years. 

The previous analysis considered the changes in the refractive 
power of the eye over a number of years without regard to the actual 


*The term average is used here in the sense of the central point of the mean, median 
and mode. 
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age of the patient. Thus it was thought advisable to make a further 
analysis considering both the length of time between the first and last 
visits and the age of the patient. 
Four new groupings were therefore set up as follows: - 

A 1-20 years at time of first visit. 

B 21-40 years at time of first visit. 

C 41-60 years at time of first visit. 

D 61-.. years at time of first visit. 
The results of this analysis are shown in Table 3. 


TABLE 3 
A B c D 
1 0 to +0.25 D. +0.25 D. +0.25 D. +0.25 D. 
II +0.25 D. +0.37 D. +0.87 D. +0.50 D. 
Ill +0.50 D. +0.87 D. 
+137 BD 


A, B, C, D represent groupings on age at first visit. 

I, II, III, IV represent groupings on years between first and last visit. 

Figures represent average change in spherical lens power. 

Note: Four spaces could not be filled in because of an inadequate number of findings. 


This analysis also shows a progressive decrease in the refractive 
power of the eye. The figures obtained are in some cases slightly 
different from those obtained in the first analysis. This is possibly due 
to the number of cases being relatively inadequate in some of the group- 
ings. 

An analysis of the findings as to type of errors and changes was 
then made. (Table 4.) For this analysis the findings were broken 
down into four groups by age at first visit in conformity to Jacksons 
analysis. We find 2,160 hyperopic findings with 76.57 per cent 
showing an increase in hyperopia, 14.17 per cent a decrease and 9.26 
per cent no change. Each of the four groups shows an increase in hyper- 
opia. Two hundred and eighty-one myopic findings show 40.57 per 
cent with an increase in myopia, 43.77 per cent a decrease and 15.66 
per cent no change. Group A shows an’ increase, Groups B, C and D, a 
slight decrease. This is in close agreement with the findings of Jackson 
and Tassman. If the changes in refraction regardless of type of ame- 
tropia is considered, we find that 72.80 per cent show a decrease, 17.21 
per cent an increase and 9.99 per cent a static condition. 

An interesting side analysis shows that the average time between 
the first and last visits for 1,249 cases was 17.38 years, that there was a 
mean change of sphere of +0.50 D. and of cylinder of 0.00 D. (Graphs 


» 
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5b and 5a), and an average of 5.30 visits per patient during this period 
of time. 


TABLE 4 
Groups 
A B Cc D Total 

Hyperopia 

Increase 196 697 732 29 1654 

Decrease 106 111 76 13 306 

Stationary 32 7 76 5 200 

Total 334 895 884 47 2160 
Myopia 

Increase 47 44 23 0 114 

Decrease 11 64 43 5 123 

Stationary 12 23 8 1 44 

Total 70 131 74 6 281 
Grand Total 404 1026 958 53 2441 
SUMMARY 


1—The cylindrical findings, regardless of number of years between 
the first and last visit show a change of 0.00 D. This differs from the 
usual idea of an increase in astigmia with age, but is in agreement with 
the findings of Kratz and Walton. 

2—tThe spherical findings show an average increase of +0.25 to 
+0.37 diopters of hyperopia for every 10 year period. While the re- 
sults are not so sharply defined as for the cylindrical changes, there is, 
nevertheless, a definite progressive shift toward more plus power required 
in each decade. 

3—Of the 2,441 eyes included in the study, 88.48 per cent were 
hyperopic and 11.52 per cent were myopic. 

4—The results of Jackson and Tassman regarding myopia in- 
creasing up to age 20, remaining static until age 60 are borne out. Our 
limited number of findings above age 60 show, however, a decrease in 
myopia which differs from their findings. 

5—The results show that hyperopia increases regardless of age. 
This is in disagreement with most other investigations. 


CAUSE OF PATTERN OF REFRACTIVE CHANGES 
LITERATURE SEARCH 
Donders' believed that acquired hyperopia was the result of a 
solidifying of the lens cortex. 
Landolt,” claiming that the eye becomes less myopic or more hy- 
peropic says: 
“The index of refraction of the outer layers of the lens increases with age and thus 


approaches the index of refraction of the inner layers. This makes the lens more 
homogeneous and decreases the refractive power of the lens.” 
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De Schweinitz® states that acquired hyperopia is merely the latent 
hyperopia becoming manifest. 

Laurance and Wood?‘ claim that reduction of the amplitude of 
accommodation causes the manifest hyperopia to increase little by little 
each year. The increase in myopia, which they claim occurs in youth, is 
due to the growth of the eyeball; after this ceases at about age 20, the 
myopia remains stationary until acquired hyperopia, which results in 
older age from a decrease in the refraction due to lens changes, causes it 
to be reduced. 

Duke-Elder® states: 


“In the first place, the outer cortical layers of the lens, which are laid down in 
adult life, have a smaller curvature than the inner ones, a circumstance which decreases 
the converging power of this tissue. A more important influence is the change which 
comes over the refractivity of the different layers. In youth the index of refraction 
of the cortex is considerably less than that of the nucleus, and this inequality, resulting 
in the formation of a combination of a central lens surrounded by two converging 
menisci, increases the refracting power of the whole. In old age the index of the 
cortex increases, so that the lens becomes more homogeneous; acting thus as a single lens 
it has less converging power than it had before, and the eye becomes hypermetropic.”’ 

. “‘Hypermetropia of this origin is frequently designated as acquired hyper- 
metropia."’ . . . “This increase of hypermetropia with age is real; and apparent increase 
due to the progressive failure of accommodation also occurs with advancing years.~ As 
the tone of the ciliary muscle decreases, some of the latent hypermetropia becomes 
manifest.” 


Jackson’ says: 


“In childhood, youth and early adult life a change of increased anterior-posterior axis 
explains acquired and progressive myopia.” 


As for the increase in hyperopia after 20, he says: 


“Priestly Smith observed an increased size of the normal lens with age which could 
be the cause of increased hyperopia in later life.” 


Tassman® claims that at 60 both hyperopia and myopia increase 
due to changes in the lens. 

Brown!® says that the decrease in refraction between one and seven 
is due to three factors: a decrease in the curvature of the cornea, a de- 
crease in the curvature of the lens, and a relative backward displacement 
of the lens. The increase of refraction from eight to 13 is due mainly 
to school years. The lesser amount of the increase from 13-20 is due 
to the vitalization of the cells and tissues by the sex hormones at 
puberty. The decrease in refraction between 34-42 is due to weakening 
of accommodation, while the increase between 43-51 is due to an in- 
crease of the index of the lens. 

Morgan,'? 1946, says: 


“As optometrists, we are all familiar with the sometimes rather sudden increase in 
hypermetropia after the age 45-50. This has frequently been interpreted as a natural 
decrease in the tone of the ciliary muscle or a change in the curvature of the lens or 
change in index. However, it seems just 2s logical to assume that this increase may 
be due to a decrease in the mass of the ciliary body from a natural decrease in blood 
volume due to sclerosis of the blood vessels.”’ 
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DISCUSSION 

Of the various explanations proposed, the claim that hyperopia 
increases because of a progressive reduction in the amplitude of accom- 
modation seems least satisfactory. Tait and Sinn,'* 1933, stated: 


“The important factor in refraction procedure as far as accommodation is con- 
cerned is the variability of tonic, or postural activity of the ciliary muscle. The 
amplitude of accommodation has no necessary relationship to level of ciliary tonus.” 


Changes in the lens, on the other hand, clearly account for certain 
refractive changes, a point to which we shall refer later. Nevertheless, it 
would seem that the regular, progressive change of decreased refraction 
over a period of years is due to normal, physiological reduction of the 
tone of the ciliary muscle. 

It is true that this reduction in muscular tone has not been univer- 
sally recognized, to judge by the absence from the standard works, but 
at least the following authorities refer to it. 

Laurance and Wood* state: 


“Every muscle of the body possesses a certain amount of tonicity, or tone, which 
is inversely proportional to age, and the ciliary muscle is no exception to the rule.” 


Duke-Elder® says: 
“As the tone of the ciliary muscle decreases, some of the latent hypermetropia becomes 


manifest.” 
Tait,'* 1929 (Graph 6), in discussing dynamic retinoscopy, says: 


“On the chart will also be found the secondary negative relative accommodation 
curve . . . Curiously enough, this latter curve seems to correspond closely with the 
normal ciliary tonicity values for the given ages.” 

As further evidence of the existence of a decreasing normal ciliary 


tonicity with age, we cite the results of two clinical investigations. 
Bothman,'® 1932, in a study of the relative values of atropine and 
homatropine as cycloplegics gives the following results: 


Difference between atropine 


Ages and homatropine refraction. 
Hyperopia 1-19 +0.88 
20-39 +0.503 
40- -- +0.42 
Myopia 1-19 +0.51 
20-39 +0.43 
40- -- +0.46 
Mixed 
Astigmia 1-19 +1.15 
20-39 +0.54 
40- -- +0.39 
Actual Trial Lens 
Averages 1-19 +0.824 +0.87 
; 20-39 +0.498 +0.50 
40- -- +0.419 +0.37 


(+ indicates more plus or less minus for atropine compared with homotropine 


refraction. ) 
Bannon,'*® 1947, gives the following results of comparison of 


homatropine and manifest refraction: 
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Difference between homatropine 


Ages and manifest refraction 
Hyperopia 0-10 +0.50 
10-20 +0.25 
20-30 +0.25 
30-40 +0.25 
40-50 +0.25 
Myopia 0-10 0.00 
10-20 0.00 
20-30 0.00 
30-40 0.00 
40-50 —0.25 
Averages 0-10 +0.50 
10-20 0.00 
20-30 0.00 
30-40 0.00 
40-50 0.00 


(+ indicates more plus or less minus for homatropine compared with manifest 
refraction.) 

Both investigations used the same procedure for the homatropine 
refraction. Therefore, we may assume that atropine and manifest refrac- 
tions will give the same results as Bothman’s investigation. It is not 
the actual figures but the relationship of the figures that is significant 
for our purposes: the decreasing difference with age between atropine and 
manifest refraction seems to be due to a loss of normal ciliary tonicity. 

The present investigation shows a decrease in the refraction of the 
eye over a period of years irrespective of the age of the patient. Approxi- 
mately 41 per cent of our findings for each group fall within the range 
of the indicated normal change. The remaining 59 per cent are about 
equally distributed between increased refraction and decreased refraction. 
This we attribute to changes in the refractivity of the various media of 
the eye. A change in the media can, in ordinary cases, be considered a 
normal physiological occurrence which should give a fairly even dis- 
tribution of findings between increase and decrease of refraction. This 
our findings show. Considering the lens alone, a slight increase in the 
index of the nucleus will give an increased refraction, while a slight 
increase in the index of the cortex will give a decreased refraction. We 
do not feel such lens changes are predictable. 

In regard to myopia, our results present a slightly different picture. 
There is a slight increase in myopia up to about age 20. We feel that 
the overgrowth of the eyeball overshadows any possible loss of ciliary 
tonicity in these cases. It has been stated that the circular fibers of the 
ciliary muscle are not as well developed in the myope as in the hy- 
perope.'? Therefore, it seems logical that in the myope the normal 
amount of ciliary tonicity would be less than in the hyperope. This 
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would account for the relatively static condition of myopia between the 
ages of 20-60. Our limited number of findings. show a decrease in 
myopia above age 60. This should occur as the ciliary muscle loses some 
of its relatively small amount of tonus. 


SUMMARY 

1—The gradual progressive increase in hyperopia by decades, may 

be due to the normal, physiological loss of ciliary tonicity. 

2—The pattern of change in myopia may be accounted for as 

follows: 

a. Increase up to age 20 by an overdevelopment of the eyeball. 

b. Relatively static condition during middle life by a probable 
lower amount of normal ciliary tonicity in myopes which there- 
fore should show little loss. 

c. Probable decrease in myopia after age 60 by loss of ciliary 
tonicity. 
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THE RESPONSE OF THE INTRA-OCULAR MUSCLES OF THE 
DOG AND CAT TO ELECTRICAL STIMULATION* 


Merrill J. Allent 
School of Optometry, The Ohio State University 
Columbus, Ohio 


INTRODUCTION 

In an earlier paper' a method was presented for simultaneously 
recording the accommodation response and the accommodative con- 
vergence associated with it when one eye is covered and the target seen 
by the other eye is instantly changed from far to near or from near to 
far. Data accumulated by this technique? indicated a need for more in- 
formation concerning the physical and physiological characteristics of 
the ciliary muscle, the lens, and perhaps even the vitreous body. 

It was the purpose of this investigation to study the response of 
the intra-ocular muscles of the dog and cat to electrical stimulation. 

Hensen and Volckers* (1876, 1878) studied the activity of the 
human ciliary muscle of a freshly enucleated eye by piercing the sclera 
with a needle and observing that the needle moved backward on stimu- 
lation of the eye. This result corresponded with the observations made 
on animal eyes. 

Jessop* (1886) described the ciliary muscle in considerable detail 
and discussed its innervation and type of muscle. 

Beer® (1894) worked extensively on animal eyes and recorded the 
accommodative response of the eyes of fish by means of a kymograph 
(see Figure 1). The technique took advantage of the lateral shift of the 
lens to move a needle inserted into it through the cornea. A smoked 
kymograph drum was moved into contact with the end of the needle 
sticking out of the cornea, and while the drum was rotating, the eye was 
electrically stimulated. This is the only instance discovered by the 
author in which the ciliary muscle response was recorded. 

Hess and Heine® (1898) studied in detail the effects of electrical 
stimulation of the eye of the cat and dog upon the intra-ocular pressure. 
Later Heine? (1905) studied the response of a human eye to electrical 
stimulation with special regard to the possibility of a change in intra- 
ocular pressure during accommodation. 


*Read before the annual meeting of the American Academy of Optometry, Cleveland, 
Ohio, December 10, 1949. For publication in the June, 1950, issue of the 
AMERICAN JOURNAL OF OPTOMETRY AND ARCHIVES OF AMERICAN ACADEMY OF 
OPTOMETRY. 

tOptometrist. Member of faculty. 
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L Curve der Linsenbewegung. R Reizungen. Rollenabstand 15 cm. 
Fig. 1. Kymograph record of the lateral movement of the lens in the enucleated eye 
of a fish during electrical stimulation. The upper tracing gives a time scale. L is the 
record of the movement of the lens. R is the record of stimulation. (Beer®) 


Sachs* (1942) worked with dog eyes and attempted to measure 
the force of contraction of the ciliary muscle by hooking a solenoid 
armature to the choroid through an open section in the sclera. He then 
determined the force required to maintain the choroid immobile during 
a ciliary muscle contraction, by measuring the current supplied to the 
solenoid. With the aid of a stop watch, he observed that five seconds in 
the dog and three seconds in the cat were required to complete the move- 
ment of the choroid during stimulation of the eye. The time required 
for relaxation was described by the term “‘instantly.”’ 

Other studies on the ciliary body have been mostly directed at 
determining the type and course of its innervation. A more complete 
bibliography is to be found in reference 2. 


EXPERIMENT AND RESULTS 

FELINE 

The data obtained from the cat eye were recorded by means of a 16 
mm. motion picture camera using the same general arrangement described 
in reference 1. The equipment was arranged so that a record of the 
pupil response, Purkinje image-size, the positions of a needle inserted 
through the equator of the eye, and the moments of stimulation were 
recorded simultaneously by the same motion picture camera. 

The eye from a six months old kitten was enucleated and mounted 
in ring supports after the method of Heine? (1905). A needle with an 
aluminum foil lever was inserted through the sclera at the equator 
(see Figure 2). The aluminum foil, although out of focus, could be 
seen in the photographs, as could the pupil and the third Purkinje image. 
The moment of stimulation was marked on the film by means of an 
electromagnetic frame marker built into the camera.' The speed of 
the camera was used to provide the time scale for plotting the data. 

The stimulus electrodes were confined to only the small posterior 
ring support through which the optic nerve passed, and to the optic 
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4 CAT, AGE SIX MONTHS, (ELECTROCUTED) 


Uncorrected 'Time 3, Sec. 
6 8 Sec. .O0 


Faradic Stimulation 


Fig 2. Photographic record of pupillary and ciliary muscle responses in the cat. The 
ciliary muscle response is given as ordinates in relative units at the right. The abscissas 
are in seconds. The lower scale was obtained by correcting the data to the body tem- 
perature of the cat. Each point was obtained from a single picture as taken by motion 
picture photography at a rate of 16 frames per second. 


nerve which served as the ground lead into the vitreous. This arrange- 
ment was designed to stimulate the fibers of the short ciliary nerves at 
the point where they passed under the ring electrode. An inductorium 
was used to provide the faradic current. Figure 2 contains a drawing of 
the manner in which the eye was stimulated and the point where the 
needle was inserted into the eye. This figure also presents the changes 
in the ciliary muscle and in the pupil size. No record of the change in 
curvature of the crystalline lens was included, because no change in re- 
fraction was evidenced by the third Purkinje image or the retinoscope, 
when this eye was stimulated, even though the ciliary muscle responded 
as indicated by the movement of the needle inserted into the eye. 

The latent period of the response of the ciliary muscle was 540 
milliseconds (Imsec. = .001 sec.), and that of the iris was 310 msec. 
The estimated temperature of the eye considering the time after enuclea- 
tion, the temperature of the room and surface evaporation of the eye 
was not over 20° C., or about room temperature. By correcting* the 
20° C. data to 38° C., the body temperature of the cat, the following 
corrected latent periods were obtained: ciliary muscle 160 msec., iris 
100 msec. The delay of the response of the ciliary body behind the 
response of the pupil may have been due to the inertia of the needle and 
lever used to indicate the ciliary muscle activity. 


CANINE 
This experiment was designed to record the ciliary muscle response 
directly on a kymograph drum. No attempt was made to record either 


*This correction was based on the assumption that a 10° C. increase in temperature 
reduces the latent period to one-half its original value. 
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the response of the lens or of the pupil. Ring supports maintained the 
eye with its pupillary axis pointing upward. The bottom ring sur- 
rounded the optic nerve and rested against the sclera. This ring formed 
one electrode while the other electrode was attached to the optic nerve. 
The writing lever consisted of a finely drawn glass tube with one end 
fire-polished for writing on a smoked drum and the other end left sharp 
and jagged for easy piercing of the sclera. This lever was 6 cm. long 
and was inserted horizontally into the eye at the equator. A smoked 
drum was moved close to the eye so that the lever pressed gently against 
the drum. A time and a stimulus writing lever were also provided. 

The enucleated eye of a dog under nembutal anaesthesia was 
mounted as described above and maintained approximately at body tem- 
perature by constantly irrigating the eye with a stream of warm-blooded 
Ringer's solution at 40° C A one-second faradic stimulus (100 cycles 
per second) applied to the posterior portion of the globe, produced a 1 
cm. movement of the end of the glass writing lever. 

Figure 3 presents a record taken after four previous stimulations 
and within 10 minutes after enucleation of the eye. The latent period 


CILIARY MUSCLE RESPONSE 


ENUCLEATE EYE FROM DOG UNDER 
NEMBUTAL ANAESTHETIC. COPY 

OF DIRECT RECORDING ON 
KYMOGRAPA DRUM. 


FARADIC STIMULATION 


1.0 2.0 
TIME IN SECUNDS 


Fig. 3. Kymograph record of the response of | the area muscle of the dog to faradic 


stimulation (100/sec.). Temperature = 


was 250 msec. The time required to commence relaxation after the 
stimulus was removed was 600 msec. The time required to return to 
the relaxed condition was practically achieved by 2.8 seconds after the 
peak contraction. The eye was carefully guarded against a drop in tem- 
perature within the period prior to and during the taking of this record. 

Figure 4 shows the ciliary muscle responses of this same eye which 
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| 
1.2 6 1.2 ol 3 D 
c $ 19 15 20 25 X Seconds 
Fig. 4. Kymograph record of the response of the ciliary muscle of the dog to faradic 
stimulation. Ordinates enlarged 10 times. Temperature = 22° C. A is the record 


of the ciliary muscle response: B is the base line; C is the record of stimulation; D 
is the stimulus duration; E is the time record in seconds; F is the amplitude of the 
initial response. 
resulted from a series of faradic stimulations of varying duration. Five 
stimulations varying from 0.3 to 1.2 seconds were given as indicated in 
the figure. 

Figure 5 shows the relationship between the duration of the stimu- 
lus and the magnitude of the response, using the data presented in 
Figure 4. 


10 i2 4 


CILIARY MUSCLE - DOG 
Temperature 22° C. 


RESPONSE 


3 A 5S 6 7? 8 9 12 
DURATION OF STIMULUS (SECONDS) 


Fig. 5. The relationship of the duration of the stimulus to the magnitude of the 
response. The data were obtained from Fig. 4. 


DISCUSSION 

Smooth muscle is divided into two types analogous to the two types 
of striated muscle. Bozler® shows the relationship of the various types of 
muscle in the following diagram. 
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many units 
{ skeletal multi-unit } 
motor nerve 
striated muscle smooth muscle 
syncytial 
cardiac visceral | 


automatic | 


Multi-unit smooth muscle is to be found in the vasoconstrictor muscles 
(Bozler'®) and in the nictitating membrane of the cat (Bozler,° 
Howell''). The latent period for each of these examples is approxi- 
mately 150 msec. As presented in the preceding section, the latent 
periods of the intraocular muscles range from 100 msec. for the cat to 
250 msec. for the dog, which approximates the latent period of multi- 
unit smooth muscle. 

These values are considerably shorter than those usually found for 
syncytial smooth muscle, but on the other hand they are quite long in 
comparison to the rapid response of the striated skeletal muscles. 

The dog ciliary muscle exhibits temporal summation of stimuli, 
as shown in Figure 4, and variation of the length of the stimulus 
grades the amount of the response as shown in Figure 5. Both of these 
characteristics typify the multi-unit type of muscle in contrast to the 
syncytial type of muscle. 

This evidence seems to indicate that the ciliary muscle of the dog 
and cat are examples of multi-unit, motor nerve controlled, smooth 
muscle. 

The ability of an individual to grade the amount of his accommo- 
dation is evidence which seems to support the conclusion that the 
human ciliary body is also multi-unit smooth muscle. If this is true, 
then we can predict that the human accommodative reaction time 
should be relatively long, due at least in part to the latent period of 
the ciliary muscle. Furthermore, due to the relatively slow contraction 
and relaxation of this type of muscle, the rate of change of human 
accommodation should be low. 


SUMMARY 

The response of the pupil and ciliary muscle of an enucleated cat 
eye to electrical stimulation was photographically recorded. The re- 
sponse of the ciliary muscle of an enucleated dog eye to electrical stimu- 
lation was recorded on a kymograph drum. Data were cited from other 
experiments on the same type of smooth muscle but from regions out- 
side the eye. The ciliary muscles of the cat and dog were concluded to be 
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multi-unit smooth muscle with a latent period somewhere between 
100 and 250 msec.* 


*Appreciation is expressed to the following for their contributions: Dr. Glenn A. Fry 
served as faculty advisor and general consultant; Dr. Charles D. Hendley of the 
Physiology Department and Dr. Clarence R. Cole of the Veterinary Pathology Depart- 
ment assisted in obtaining the data; and the American Optical Company assisted by 
granting a research fellowship. 
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ABSTRACTS 


INDIANA OPTOMETRIC ASSOCIATION’S RECOMMENDATIONS ON MO- 
TORIST VISION. M. N. Scamahorn. The Indiana Optometrist. 22.5.21.1950. 


New recommendations of the Indiana Optometric Association to highway officials 
include the following major items. (1) There should be no issuance of a drivers 
license except on personal examination of the applicant. (2) The visual acuity of 
each applicant should be recorded and the applicant be made to meet minimum require- 
ments. In addition, applicants for drivers license should be required to take and pass 
tests for color vision, glare tests, depth perception tests and field of vision tests. 
(3) A complete reexamination of each applicant should be made every four years. 
(4) All exempt licenses should be revoked. (5) In the cases of negligent drivers and 
those with high accident records the State should review the examination findings and 
set up additional safeguards. The State of Indiana now has a drivers license law but 
the Indiana Optometric Association believes the new recommendations would assist in 


the state wide program for greater highway safety. 
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COMMENTS ON NEAR POINT TEST CARDS AS USED IN 
REFRACTING* 


Rudolph Ehrenbergt 
Granite Falls, Minnesota 


Near Point Cards are used in performing many refractive techniques 
in general use today. These cards vary from a simple reading card to 
rather complicated box fixation targets. Each has its merits and it is 
hoped that the results of this review may sufficiently interest those doing 
optometric research so that they will provide some data indicating the 
most valid and efficient targets and procedures for near point testing. 

> Emsley' says, ‘‘A question arises as to the form of the test object to 
be adopted. Fine print is frequently used, but this can often be read 
when it is appreciably blurred and leads to inaccuracy on that account. 
Geometrical objects such as a fine crossline or a single black vertical line 
on a white card are probably better, but even with these, the determina- 
tion of the position when blurring changes to distinct vision is not 
precise with many subjects.” 
Another authority? writing specifically on reading cards, concludes 
with these three points: (1) The Jaeger designation should be dis- 
carded: (2) Acuity rating at near should be determined by a chart 


° designed specifically for this purpose. (3) For routine testing, reading 
H cards presenting simple unemotional material should be designed so 
4 that the lower case letters subtend angles of five minutes at specified dis- 


tances, permitting acuity to be recorded in the Snellen fraction form. 

This review will be restricted to cards which may be used on either 
the reading rod of a refractor or with a trial frame. The cards are 
: divided into two groups, (1) the cards that are used to measure vision 
‘ or visual acuity at near point, (2) the card or cards which may be used 
. for the various near point tests. 

The first test types according to Snellen, were published in 1843 
by Kuchler. Smee and von Carion published similar tests at about 
the time the first Jaeger cards were presented. They were popular but 
were criticized from a scientific standpoint. This prompted von Graefe 
to urge Snellen to standardize the test types. These appeared in 1862 


*Read before the annual meeting of the American Academy of Optometry, Cleveland, 
Ohio, December 10, 1949. For publication in the June, 1950, issue of the 
AMERICAN JOURNAL OF OPTOMETRY AND ARCHIVES OF AMERICAN ACADEMY OF 
OPTOMETRY. 

+Optometrist. Fellow, American Academy of Optometry. 
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and satisfied the previous objections.* However, there is still no indica- 
tion of the distance at which the different types should be visible to the 
normal eye. Since these first cards appeared there have been any num- 
ber of reading cards designed to provide measurements of visual acuity 
at the reading distance. Most of the cards use the Snellen formula 


d 
(V—, where V is acuity, d is the distance at which the line is just read, 


and D is the distance at which the test characters subtend angles of five 
minutes.) Some of these were prepared by the manufacturers of refrac- 
tive equipment. Also there is the A. M. A. card (1932). 

As some letters are much easier to discern than others, Landolt has 
provided us with more accurate test types formed of broken rings re- 
sembling the letter C, the gap subtending an angle of one minute at the 
assigned distance. To these must be added the illiterate E cards. A card 
of this type recently has been provided by the American Optical Com- 
pany and Guibor designed one about the same time. Both of these em- 
ploy the Snellen E and give a visual efficiency and acuity rating. The 
Guibor card has the additional feature of movable cover cards, which 
are perforated to permit exposure of only one letter at a time. These 
test characters provide for accurate measurements of acuity but suffer 
from the disadvantage of being somewhat less convenient to use. 

The writer prefers the Lebensohn card, which in addition to show- 
ing a reduced Snellen chart, also has a reading card in which only lower 
case letters without extensions above or below are included. Thus the 
card is limited to the letters a, c, e, m, n, 0, r, s, u, v, Ww, x, and z. A 
series of words made up of these letters is set in different type sizes. Since 
context and general configuration can give no clue to the words, the 
test is more difficult than others. Numbers and series of X's and O's 
are printed in corresponding type to provide a test for illiterates. Leben- 
sohn has added considerably more information on his card; height of 
letters, point size of type, approximate acuity in places where the size 
of type is used are noted. Twelve sizes of type are presented, ranging 
from 24 point, in which sight saving texts are printed, to 2 point. 

The above observations deal only with measurements of acuity 
without consideration of any of the cards or targets being used to ob- 
serve accommodative-convergence relationships. 

It is well to remember that the credit goes to Donders for making 
the first experimental measurements of the limits of accommodation for 
given amounts of convergence and limits of convergence for given 
amounts of accommodation. The fixation targets he used consisted either 
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of vertical black lines on a white surface or a small circular bright spot 
on a black background. The choice of target varied with different situa- 
tions, depending on which seemed more adequate. 

Through the work of many investigators, the understanding of 
the accommodative-convergence relationship has passed from the labor- 
atory into the refracting room. Texts urged the student to use a near 
point card for such and such a group of tests. This freedom has resulted 
in a variance of choice as will appear a little later. Among the early 
cards were the familiar Jaeger and Snellen cards. More recent years 
have produced the photographically reduced Snellen card. 

Sheard® suggested for testing accommodative convergence a card 
called, ‘‘the dot and line test card,” after the original by von Graefe. 
This card has a heavy dot and a line of type and employs a Maddox 
double prism before one of the eyes. To learn the fusional range in 
near point vision, he further suggested a card printed with a vertical 
row of letters set in about 12 point type, this row appearing in the 
center of the card. 

The Jacques® near point card is a single card with a cross cylinder 
grid on one side and on the other, a photographically reduced Snellen 
type. The letters range in size from a single 20-200 letter to a row of 
20-20 letters. 

The multiple near point target is a simple device containing many 
of the letter, word and figure arrangements in general use today. These 
are on a card that may be moved into position as desired on a slide. The 
advantages of this arrangement are simplicity of operation and uni- 
formity of background. 

This multiplicity of near point test objects is quite normal and 
the optometrist is at liberty to choose the card or cards which please him 
most. He may, however, as the writer, be unable to escape the feeling 
that certain cards must be more reliable and preferable than others. 

Evidence of the number of different types of cards used is shown 
by the answers of 20 optometrists to the following questions: 

1. How many near point test cards do you find necessary: 

Four used four cards. Six used three cards. Eight used two 
cards. Two used one card. 


2. What type of a card do you use for near point lateral phorias? 
Five used a small block of letters. Five used a vertical row of 
letters. Three used prentice phoria test. Three used a large 
black dot. Two used a cross cylinder grid. Two did not 
test phoria at the near point. 
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3. What type of a card do you use for relative accommodative and 
convergence tests? 

Thirteen used reduced Snellen (smallest readable). Five 

used a card with Jaeger print. Two did not make the test. 

4. What type of card do you use for lateral ductions at near? 

Eight used block of reduced Snellen type. Six used vertical 
line of words. Two used vertical line of letters. Two used 
figures devised by self. Two used no test. 

5. What type of a card do you use in testing amplitude? 

All use Jaeger type. Twelve used Jaeger type with minus 
spheres. Four used Donders with the reading rod. Four 
used Donders and push-up method. 

6. At what distance do you make your near point tests? 

Fifteen at 16 inches routinely. Three at 16 inches or vari- 
able. Two at the patient's reading distance. 

7. What amount of light do you use for near point tests? 

Five used 10 to 12 foot candles, estimated. Fifteen used 10 
to 20 foot candles or enough to get good vision. 

8. Do you use the cross cylinder test? 

Fifteen used the cross cylinder test. 

A question also to be raised is the effect upon near point tests of 
changing vision from far to near through strong cylindrical corrections. 
Hofstetter*: * and Emsley have pointed out in recent years that the cylin- 
drical correction for distance may not be adequate when used for near. 
Bannon states that the clinical data show that differences in the amount 
and axis of astigmatism are found if looked for when the fixation is 
changed from distance to near. This seems to indicate that a near point 
test for astigmatism should be included with the other near point tests. 
Using the Lancaster-Regan astigmatic chart and dial as described by 
Bannon,* the writer has found differences in the amount of astigmatism 
with a frequency that approximates Bannon’s figures of 36 per cent of 
the eyes showing a difference of .25 D. or more between the average 
amount of astigmatism for distance and near. 

In instances of a difference it is necessary to determine from a clini- 
cal standpoint which cylinder will be used for the other near point tests. 
The writer was unable to find any references indicating that the near 
cylinder should not be used. For that reason he felt free to use that 
amount of cylindrical lens found at the near point for the other near 
point tests. Since this point of routine has been adopted, two interest- 
ing observations outside the scope of this paper have been noted. They 
are: (1) The cross cylinder tests more frequently show a normal 
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amount of lens power, (2) those tests in which blur is a measurement 
tend to run higher in diopters. 

A near point card which seems to serve well is one designed by 
Neumueller® when working on another problem. Neumueller had this to 
say, “Difficulties were encountered concerning a design of the target 
which assures repeatability of the blur point readings. The printed 
word, no matter how small, did not constitute a good choice as the word 
recognition defeated the much finer criterion of blur. . . . The double 
lines in the center of the wheel (on the Neumueller card) allow high 
sensitivity for the blur point finding. As the card shall also serve as a 
general near point card, it was also designed that it can be used for all 
conventional near point tests. Using a small target such as a single let- 
ter offers two few contours for a fair measurement of the fusional lateral 
and critical reserve. On the other hand a full printed page may con- 
stitute too favorably a target giving readings that are much too high. 
The (Neumueller) card is the width of a newspaper column and covers 
vertically about three lines. All parallel lines are avoided so when the 
end of fusion is reached, a clear break occurs without any possibility of a 
secondary sticking of two parallel lines. This feature also makes for 
reliable readings of the point of recombination.” 

A preference has been expressed for certain cards based largely on 
clinical observation. However, these or other cards should likewise meet 
certain scientific standards for approval or acceptance. Perhaps a com- 
mittee in the Academy should consider this problem. In the event this 
matter is studied and conclusions are reached, these should be pub- 
lished for the guidance of optometrists and future investigators whose 
work may direct them in refinements and the development of other 
near point cards. 
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JOB VISUAL ANALYSIS* 


O. H. Creager? 
Trenton, New Jersey 


It is a pleasure for me, as an industrial personnel man, to discuss 
the important subject of “Job Visual Analysis.”’ 

It would be well to first define what these words mean. I am 
going to discuss the industrial requirements placed on eyes, and what 
can be done to have eyes meet these requirements with greatest effective- 
ness. Now it would be absurd, of course, for me to tell you about eyes. 
That is your specialty. But, as an industrial representative, I can tell 
you something about the use of the eyes in industry. 

First, why are we interested? Let us think about that a moment. 
The industrial relations, or personnel departments in industry exist to 
most effectively coordinate people and jobs. In fact, the field of indus- 
trial relations may be broadly defined as the study of the effects ‘upon 
people and the methods by which the world’s work is accomplished. 
Three of the most important functions we have are to select people 
carefully in terms of job requirements; to place properly those selected 
on jobs on which they can succeed; and, finally to see that the working 
conditions lead to greatest efficiency in the use of human resources. 

It is cbvious that eyes are an important factor in all of these func- 
tions. These functions boil down to a readily perceived dollar-and-cent 
value. The proper selection of applicants means a lower personnel turn- 
over. Lower turnover means money saved because of less expense for 
induction and training. It is evident, therefore, that proper selection 
and placement work together to dovetail the individual’s eyes and the 
job’s visual requirements and conditions. You can see why we are in- 
terested. Industry is constantly seeking to lower costs so that lower 
comparative unit prices may result in more purchases for a progressively 
higher standard of living. More attention to the eyes can help in this 
goal. 

My next point is to detail for you the “‘old”’ practices in the field. 
In far too many cases these worked something like this. An applicant 
had his personnel interview and was then examined by the plant phy- 


*Read before the New Jersey Chapter, American Academy of Optometry, Trenton, 
New Jersey, as one of a series of lectures on occupational optometry. For publication 
in the June, 1950, issue of the AMERICAN JOURNAL OF OPTOMETRY AND ARCHIVES 
OF AMERICAN ACADEMY OF OPTOMETRY. 

+Works Supervisor and Industrial Relations Director, American Steel and Wire Com- 
pany, Trenton, New Jersey. 
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sician to determine his physical fitness. One point under consideration 
was visual acuity. In most cases the applicant stood approximately 20 
feet from a Snellen chart, (which may or may not have been clean and 
properly lighted) and his rating on this basis determined whether or 
not he entered the employ of the company. There was a certain standard 
below which people ‘‘failed’’ but except for extreme cases, the examina- 
tion was a rather superficial affair. No consideration was given to the 
exact requirements of the job—watchmakers, toolmakers, truck drivers, 
laborers—it made little or no difference in the examination. 

Some of the more progressive companies had regulations requiring 
the use of safety glasses on some of their jobs. This was fine as far as it 
went, but, unfortunately, in many cases such glasses were handed to the 
individual without proper fitting, and with no thought given to the 
possibility that the job might have unique visual requirements, which 
should be compensated for by having professional advice or proper 
corrective aids. 

Such a situation is obviously not in keeping with proper concepts 
of what good personnel practices should be. Good personnel practice 
digs deeply into the job requirements and individual capabilities to see 
that they match most completely. This “old’’ method described did 
not delve into the requirements of the job, nor did it give a true picture 
of the visual capacity of the man. 

What then, should the “‘new’’ method be? Let's think for a mo- 
ment of some of the lessons we learned in our recent military and 
industrial efforts. In these efforts we appreciated, as we never had before, 
the technique of predetermination of the capacities and aptitudes of the 
men and women in wartime activities, both in industry and in the fight- 
ing forces. We had to study job requirements in minute detail so that 
we could get the job done effectively in terms of the human resources 
at our command. 


In industry, the breakdown of jobs into less complex units had to 
be made in terms of visual as well as other requirements. We found that 
women with good depth perception made good crane operators. We 
found that lighting to which our experienced workers had adapted them- 
selves was not good enough for large numbers of new people. We be- 
gan to learn something about the value of color dynamics in safety and 
training and regular operations. 

We learned a lot during the war, but we now have to apply it in 
peacetime as well. Industry is being awakened to the importance of the 
eyes in production. They are learning that an effective job visual analysis 
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program might mean the difference between profit and loss. 

In the program for the future, the worker’s eyes must be more 
thoroughly checked. Optical companies have developed for this use, 
screening instruments which may be operated by technicians. These in- 
struments are designed to reveal visual difficulties requiring attention. 
No claims are made for them as against the more precise diagnostic 
instruments at the command of the visual specialist. The industrial 
technician can indicate that something is wrong, but the exact determin- 
ation of the defect and the prescription of corrective measures are to be 
made only by professional men. The statistical measures can be de- 
rived by the technician, but the interpretation is likewise a function of 
the professional men. With these points clearly in mind, I shall pro- 
ceed to the other part of this subject, the job’s visual requirements. 

The test data obtained by screening visual performance have little 
value until they are correlated with specific jobs. This means the visual 
requirements of each job must be determined. A very complete and 
scientific approach is to conduct an analysis of the visual requirements 
of every job. 

The day has long since gone by when an industrial manager 
measured individual performance on individual ability and expenditure 
of physical energy. In modern management we know that it is no 
triumph to make a man work hard, it is a triumph to get out pro- 
duction at lowest sustained unit cost. 

The story is told of a plant in a valley with the workers’ homes 
on top of the hill. The superintendent of the plant many years ago 
was.asked how he could tell when a man had done a good day’s work. 
His answer was that a man had done a good day’s work if, on his way 
home up the hill he had to stop and rest three times before he reached 
the top! 

While the remark was facetious, it nevertheless pointed out a sig- 
nificant difference between industry in years gone by and industry as it 
is today. We no longer see a virtue in mere physical exertion. We no 
longer see a virtue in making a man give his all to the job day after 
day without getting commensurate return. We are striving toward con- 
stant improvement of working conditions and constant lessening of 
physical energy required. We are trying to increase output by greater 
mental effectiveness, better equipment, higher morale, and less and less 
of what we used to call ‘‘jackass’’ labor. 


Business conditions, basic management concepts and attitudes, and 
the amount of objective help we can get from specialists in selling our 


| 
> 
2 
4 
301 


Ver 


JOB VISUAL ANALYSIS—CREAGER 


programs to management will all play a part in how far we can pro- 
gress in a job visual analysis program. A lot more work needs to be 
done in this field before we can say to management, ‘We should light 
this machine in such and such a way to derive the best balance between 
direct costs and indirect benefits.’ When we've found that optimum 
point in each work station for each factor of seeing such as light, color, 
visual efficiency and comfort, industry will be producing more products 
at lower costs with better satisfied employees. There's no doubt about 
it, but I am obviously talking about something which is still largely in 
the future, and we are going to need professional people to develop the 
techniques in job visual analysis, who will work whole-heartedly with 
us to apply them. 

In the use of these techniques we are obviously going to develop 
visual standards for each job, and we are then going to have the help 
of the professional specialist in finding people whose visual capabilities 
meet the standard requirements, or can be given professional aid in at- 
taining the standards. 

We have discussed three things so far in relation to a visual analysis 
program: (1) Why is industry interested? (2) How can we determine 
the individual's visual capabilities, and, if necessary, see that he is aided 
in the correction of defects? And (3) How can we determine the op- 
timum visual conditions for each job? 

Two more important considerations remain. The first of these 
might be phrased as follows, ‘After we have established optimum 
man and job visual conditions for each job, how can we protect the 
eyes from the hazards of industry? In a certain sense this question is 
misplaced because industry has been working on the identification and 
correction of eye hazards in industry for many years. Juvenal, famed 
Roman writer of the Fourth Century, wrote of eye lessons among forge 
workers. Rotaic in A. D. 643 issued an edict making it compulsory for 
employers to compensate masons for injuries sustained in their work. 
In the 19th Century, and early years of the present century, great 
progress was made. In 1917, the National Society for the Prevention of 
Blindness published the first handbook dealing with the eye hazards of 
industrial occupations. In 1920, the National Safety Code for protec- 
tion of heads and eyes of industrial workers was published. Resnick 
and Carres published a text, ‘‘Eye Hazards in Industrial Occupations,”’ 
in 1924. Subsidiaries of the United States Steel Corporation were 
among the first of America’s great industrial organizations to embark 
on organized safety programs, and were very influential in the estab- 
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lishment of the National Safety Council in 1913. 

The human values of a good safety program in industry are many. 
The prevention of accidents saves lives, limbs, and eyes and promotes a 
feeling of security that makes better workers. We are proud of the fact 
that statistics show our employees are safer in our plants than they 
are on the streets or in their homes. We're not resting on our oars, 
however, but making unsparing effort toward constant betterment of 
our safety record. 

Just what are the costs of accidents? They are: (1) increase in 
insurance costs, (2) direct costs for compensation and treatment, (3) 
loss of trained production workers, either temporarily or permanently, 
(4) costs due to replacement by a less qualified employee during the 
period of the injured man’s absence, and (5) loss of many man hours 
of production at the scene of an accident. It is clear, therefore, that 
humanitarian and cost considerations impel us to progressive improve- 
ment in safety. 

Now let us discuss our final point, ‘“How can we sell the program 
to workers and management?” 

The excuse for having a visual analysis program is effectiveness. 
By effectiveness I mean it must do something that will pay off. In order 
to be effective, it must be believed in by all. This means that prior to 
installation, there must be an educational, or, if you wish, a ‘‘selling”’ 
campaign. The reason behind this is that any change is always met 
with inertia. The followers of the ‘‘it was good enough for my father’ 
school of thought must be converted. A job visual analysis program 
must be attractive to both workers and management if it is to be suc- 
cessful. I shall discuss this first from the worker's and then from man- 
agement’s viewpoint. 

THE WORKER’S VIEWPOINT 

It is well established that workers make demands of their jobs, 
some of the more important demands being job security, job satisfaction, 
recognition, and participation. These demands are justifiable and must 
be considered. I would like to discuss these demands to point out how 
each must be considered when inaugurating a new program such as one 
of job visual analysis. 


JOB SECURITY 

The worker must understand that the new program is not designed 
as a means of removing workers who might be below some desirable 
standard. They must realize that the program is intended to aid them 
by more completely equipping them for their jobs. It must be made 
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clear that most of those found visually deficient will be able to meet 
the visual standards. The few who possibly might not be able to meet 
the standards after professional help would not be dismissed, but they 
would be transferred to jobs into which they fit. The worst that could 
happen would be a transfer to another job. This must be made clear to 
all workers. 


JOB SATISFACTION 

The amount of satisfaction obtained from a job is related to the 
ease and ability of the worker to do his job. A job visual analysis pro- 
gram will insure one phase of the proper fitting of the worker to his 
job. The worker must be made to see the program in this light and 
accept it as an aid toward the goal of being satisfied with his job. 


PARTICIPATION AND RECOGNITION 

Job-wise, the four worker demands are closely related. Recogni- 
tion and participation, however, seem to have a stronger tie than any 
other combination of demands. If the worker gets the feeling of par- 
ticipation that he so desires, he is automatically being recognized as an 
individual who has feelings, and who is a most important part of the 
team which is dedicated to production. 

A program for job visual analysis must be so managed that the 
worker has an opportunity to express himself about it. He must be 
recognized and allowed to participate in plans to limit of practicability. 

The four worker demands and their place in the inauguration of 
a new program is very important. It must be emphasized, however, 
that consideration of these demands is not just a concession to the 
worker to keep him happy. It is good business. The organization 
which recognizes and treats its employees as intelligent citizens is fol- 
lowing the only alert and morally correct pattern. 

Now, can we sell the program to management? 

The start of a new program gets its impetus from management. 
When building a house, the foundation is of prime importance. No 
matter how expensive, and what fine degree of workmanship goes into 
the house, it is a lost cause if the foundation is poor. A program of 
job visual analysis faces a similar pitfall. If the foundation (the man- 
agement team) is insecure, the program is wobbly, at best, to begin 
with. 

The program must have the backing and unqualified support of 
the management team. This means that from the highest official to the 
lowest foreman the attitude must be one of commendation and basic 
belief in the program's value. 
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A program of job visual analysis requires a substantial financial 
outlay. Once in operation, there is a considerable upkeep expense for 
maintenance of records, rechecking, and pre-employment testing, be- 
sides the item of outside professional service charges. 

The sole purpose of corporate enterprise is, of course, to derive a 
return on capital investment. A program of job visual analysis, there- 
fore, must be justified on the basis that it will be responsible for increased 
profits in the long run, which will more than balance out the costs 
of its origination and maintenance. I will now discuss some of the 
factors concerning this program which I feel justify the costs mentioned. 

First, consider the problem of labor-management relations. In this 
connection I am assuming the proper steps, from a personnel viewpoint, 
have been taken in the program's inauguration and administration. As 
was previously mentioned, the satisfied worker is the company’s biggest 
money maker. He likes his work, is interested in it, and takes pride in 
the quality and quantity of his production. 

It is also well known that an inexperienced man uses up far more 
energy than one trained in a given task. The same is true of a man not 
properly fitted even though his experience is extensive. Therefore, the 
value of properly placing a man, from a management-labor point of 
view, lies in the fact that the properly placed man is doing his work 
with dispatch and rigorousness coupled with the feeling that he is part 
of a well knit group in which he is well placed, at least until opportunity 
gives him a chance to advance. 

This feeling of being well ted affects the work climate. By 
climate I mean the attitude, general feeling or tone of the worker in his 
outlook. If the work climate is healthy, there is a feeling or sense of 
cooperation or perhaps good neighborliness. The climate condition of 
an organization is very important. Workers and those on the manage- 
ment team are all human beings. They have ideas and feelings which 
may vary. This variance of viewpoint inevitably leads to cases of 
arbitration for one reason or another. If the climate of one of these 
meetings is good, the meeting has a splendid chance of being a success. 
All parties concerned will be trying to reach a just and amiable agree- 
ment. If, however, the climate is poor, one side, or the other, may be 
suffering from a “‘‘red-neck’’ and will possibly be bigoted and mulish. 
A meeting with this climate as its base approaches warfare more closely 
than it does peaceful arbitration. 

This example is but one ofthe many which could be made. Poorly 
adjusted people lose respect for their supervisors, will run the company 
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down at the slightest excuse, and usually express a feeling of being 
continuously picked on and not appreciated. Attitudes of this type 
have no place in a well run organization and must be guarded against 
at all times. 

As has been said, the happy, content, employee is the more pro- 
ductive employee. If properly fitted to the job, the employee is not 
plagued with headaches caused by defective eyesight. Being properly 
fitted, he need not waste effort or energy from job incompetence caused 
by visual deficiencies. Having no misplacement handicaps, the properly 
placed employee will maintain a higher level of production in reference 
to both quantity and quality. 

I would like to summarize the factors which justify the expense of 
sponsoring a job visual normal analysis program— 

1. A happier, unfrustrated employee, properly placed. 

Higher production rate with quality maintained. 

Less accident prone employees. 

Lower turnover rate. 

Placement of men with defective vision in jobs where these 
deficiencies will not interfere with their work. 

6. Knowledge of which employees warrant expensive training 

procedures for specialized work. 

The summary is not complete, but its cost aspects are so important 
that their development will enlist management cooperation and assure 
management support. 7 

In this summary I would like to discuss the professional man’s 
role in a job visual analysis program. 

The actual analysis of job visual requirements must be under the 
guidance of an eye specialist. A person trained in this field is the only 
one qualified to direct such a program. Secondly, all analysis of data ob- 
tained from screening equipment must be done by a professional man. 
An amateur dabbling in this field could cause no end of trouble and 
misunderstanding. 

At this time I would like to briefly review the factors from a per- 
sonnel point of view, which I feel a professional consultant must think 
of. 


The first question which will be asked by management about a 
visual analysis program is “‘How much will it cost?’’ 1 am not in a 
position to answer this question, but I do know that it must be kept at 
the lowest possible figure if management is to accept the program. 
All too often people outside of industry feel that industry has unlimited 
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resources. This is not the case. From the highest to the lowest in- 
dividual in a company’s employ, there is continual and relentless pres- 
sure to cut costs. Regardless of the size or the capitalization of an or- 
ganization, the theme is one and the same thing—cut costs. 

A program of job visual analysis can be sold only on one basis; 
it will more than pay for itself. It is important, therefore, that a pro- 
gram of such great value as this be given every chance for growth 
throughout industry. This opportunity for growth will come about 
only if those who are working with and planning the operating pro- 
gram keep costs at the lowest minimum. 

These comments on cost are not intended to refer to just what eye 
specialists might derive from consultation in this type of program. It 
is rather intended to cover the costs of the entire program. Professional 
fees are only part of the costs. Equipment, clerical help, etc., must be 
paid for too. 

It is extremely important that a professional man in an industrial 
consulting capacity thinks of industrial personnel problems and compli- 
cations at all times. 

To get down to the question at hand, you optometrists would 
have much influence on the installation and procedure of a job visual 
analysis program. As professional consultants, it would be within your 
power to make recommendations about the program. I would again 
like to mention the importance of a proper foundation. When con- 
sidering a program's foundation it is imperative that it be considered 
fully. 

The human forces in industry can be resolved into the terms man- 
agement and labor. Both must accept the program in an objective man- 
ner. It has value to both management and labor. This value, however, 
must not be undermined by suspicion and misunderstanding of the pro- 
gram’s interest. In short, the successful program is one which is under- 
stood. 

The matter of following up has been discussed. Before the pro- 
gram is under way, management must recognize the fact that eyes and 
working conditions change, and that these changes must be compensated 
for. Optometrists need no reminder about the changing nature of eyes. 
Laymen, however, do need this reminder and it is your duty as eye 
specialists to see to it that a job visual program has a follow-up plan. 
You must see to it that laymen, such as the writer, realize the importance 
of this, and that allowance is made at the program's start to continue 
eye tests at periodic intervals. A complete realization of the program's 
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scope at the installation stage, virtually assures its competent continua- 
tion in an exceptional and commendable manner. 

Visual functions have never been properly respected or understood 
in industry in the past because very little has been known about them. 
It has only been in recent years that it has been determined they are a 
part of the worker's physical makeup which contributes to greater pro- 
duction through more efficiency which, in turn, means lower costs. 

Many industries are now beginning to realize the important correla- 
tion between eyesight and production, and are bringing into the pic- 
ture the professional examination to determine and correct the eyesight 
of those below par. It is these so-called pioneer industries who, in the 
years to come, will have an advantage over their competitors. 

In conclusion, the present problem is to first make industry con- 
scious of the relation of vision to production, waste, and costs, and sec- 
ondly, to start with a proper program using qualified professional as- 
sistance. This is a definite selling job in most cases in which optometrists 
can be of assistance. 
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DR. PEGRAM RETIRES 


George B. Pegram, vice-president of Columbia University, will 
retire on June 30, at the age of 73, having been 50 years in the service 
of the university. 

Besides his many other duties and interests, Dr. Pegram has been 
active in his support of optometry at Columbia University, and he may 
be counted as a highly valuable and irfluential friend of optometry. 

Dr. Pegram was executive officer of the department of physics 
when the optometry courses were initiated at Columbia in 1910. It 
was Dr. Pegram’s influence that persuaded Professor James P. C. 
Southall to take charge of the courses in optometry at Columbia in 
1912. 
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From 1910 to 1927, the courses in optometry at Columbia con- 
sisted of two years professional training. In 1927 these courses, with 
the encouragement of Dr. Pegram, were increased to four years leading 
to the bachelor's degree. Beginning in 1927, the optometry courses at 
Columbia were administered by a special committee of the university 
council with Dr. Pegram as chairman, a position he has filled with dis- 
tinction until the present. Therefore, from 1910 to 1950—a 40-year 
period—the courses in optometry at Columbia have been continuously 
under Dr. Pegram’s supervision. 

Dr. Pegram was born in Trinity, North Carolina, in 1876. He 
pursued his undergraduate training at Trinity College (now Duke Uni- 
versity), North Carolina, receiving his bachelor’s degree in 1895. He 
took his graduate work in physics at Columbia University, and received 
his Ph. D. in 1903, and afterwards studied at Berlin and Cambridge. 
He has also received honorary Sc. D. degrees from Trinity College, 
Columbia, George Washington, North Carolina, Northwestern, and 
Denver Universities. Besides his many duties at Columbia during World 
War II, Dr. Pegram took an active part in important war research, par- 
ticularly that which had to do with nuclear physics and the atomic 
bomb. 


The increase to a five-year course in optometry at Columbia, effec- 
tive last year, was first proposed and eventually realized with Dr. 
Pegram’s wholehearted support and untiring efforts to make possible 
better eye care for the public through improved and more extensive edu- 
cation of optometrists. Dr. Pegram’s conviction that adequate op- 
tometric training is the best means of providing competent visual care 
is typified by his expressed view that he would like to see the day when 
medical refractionists are required to pass the state board examinations 
in optometry. 


mes 


Ba 


The announcement has been made that Dr. Pegram has been ap- 
pointed special advisor to Columbia's president for a one-year term be- 
ginning July 1, and that he will serve as scientific and educational con- 
sultant at the Oak Ridge Institute of Nuclear Studies during the coming 
year. 


The alumni of the Columbia optometry courses, the faculty and 
the student body, together with the New York State optometrists who 
are presently concerned with raising money for further improvements in 
optometric education, research, and physical facilities, as well as optome- 
trists throughout the country are confident of Dr. Pegram’s continued 
interest. It is hoped that in his new position Dr. Pegram will extend his 
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influence in optometry’s behalf, and that he will continue to advise on 
optometric matters as his time and energies permit. 

The American Academy of Optometry and this Journal, together 
with his many friends and admirers, salute Dr. Pegram with deepest 
appreciation for his many services to optometry, and extend to him 
heartiest best wishes for numerous happy and healthy years to come. 

ROBERT E. BANNON. 


TRANSACTIONS OF THE 
AMERICAN ACADEMY OF OPTOMETRY 


A department devoted to announcements, reports, appointments, organization data, 
news, professional problems and ideals, as these relate to the Academy. 


LOCAL CHAPTER ACTIVITIES 

EASTERN PENNSYLVANIA CHAPTER 

Members of the Eastern Pennsylvania chapter held their annual 
business meeting in May, and elected the following officers: President, 
Dr. Gordon W. Venable, Philadelphia; vice president, Dr. Edwin H. 
Manwiller, Philadelphia; secretary-treasurer, Dr. William G. Walton, 
Jr., Merion; executive council, Drs. Luther A. Garns (past president), 
Philadelphia, Lawrence Fitch, Newton, Onofrey G. Rybachok: 
Philadelphia. 
SOUTHERN CALIFORNIA CHAPTER 

A new constitution was approved at the May meeting of the 
Southern California chapter. Members present at the dinner meeting 
heard a review of Dr. Arthur Linksz’s new book, ‘‘Optics,’’ presented 
by Dr. Daniel D'Arcy, Los Angeles College of Optometry. 
NORTH CAROLINA CHAPTER 

Dr. Harold Simmerman of the Pennsylvania State College of 
Optometry lectured to members of the North Carolina chapter on 
““Headaches,’’ at the annual spring meeting in May. Also on the pro- 
gram of the educational meeting was Dr. Daniel Moffie, head of the 
department of psychology, North Carolina State College. 
NORTHEASTERN OHIO CHAPTER 

Dr. W. S. Brent, Barberton, was elected the new chairman of the 
Northeastern Ohio chapter at its May election. Other Fellows taking 
office with Dr. Brent are Dr. R. A. Dister, Cleveland, vice chairman; 
Dr. Paul A. Wilkinson, Wellington, secretary-treasurer. Members 
elected to serve on the executive council are Drs. Mervyn Kauhl (past 
chairman), A. A. Schmidt, N. E. Abrahamsen, all of Cleveland. 
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CURRENT COMMENTS 
Virginia Huck 


Editorial Assistant 
Optometrists will confer a favor by sending news items for general interest for this 
department; such as relate to new instruments, clinical techniques, education, visual 
health and optometric legislation and organization, 


MINNEAPOLIS A. O. A. CONGRESS SESSION 


Right about now, the 53rd Annual Congress of the American 
Optometric Association is getting under way in Minneapolis, and dele- 
gates are taking advantage of the interest-packed recreational and edu- 
cational program planned for them. 

Some of the delegates are out on one of Minneapolis’ beautiful 
golf courses. (The golfing program was planned by Dr. Rudolph 
Ehrenberg of Granite Falls, Minnesota.) Others may be taking a dip 
in Lake Harriet or Calhoun or another of the many within-city lakes. 

At 2 o'clock on Sunday (June 25), delegates will be gathering in 
the ballroom of the Nicollet Hotel to hear a panel discussion on reme- 
dial reading problems moderated by Dr. H. C. Sherratt of Minneapolis. 
Appearing on the panel will be Dr. Guy Bond, professor of education 
at the University of Minnesota; Dorothy Nicholas, also of the Uni- 
versity; Dr. Marguerite Thoma Eberl, Milwaukee, and Dr. G. N. 
Getman, Yale University. 

Monday, five leading optometric scientist-educators will present 
papers: Dr. Richard Feinberg, dean, Pacific University; Dr. Eugene 
Freeman, dean, Chicago College of Optometry; Dr. Henry Hofstetter, 
dean, Los Angeles College of Optometry; Dr. Thaddeus R. Murroughs, 
Chicago College of Optometry; Dr. Otis R. Wolfe (O.D., M.D.), 
Marshalltown, Iowa. 

Wednesday, Congressman A. L. Miller of Nebraska will be the 
banquet speaker. 

And in between these interesting educational sessions: delegates 
will take in a smorgasbord dinner, scenic trips, fraternity luncheons, 
exhibits and business meetings. 


NEWS BRIEFS 

Dr. Henry A. Knoll will join the teaching staff of Los Angeles 
College of Optometry this summer as assistant professor of physiological 
optics. Dr. Knoll received his Ph.D. at Ohio State University this 
month. .... Bausch and Lomb Optical Company is now producing 
a camera that will photograph the interior of the eye. Developed after 
two years research, it is expected to play an important role in diag- 
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nostic work and visual research... . . Named first woman president 
of the Indianapolis Advertising Club is Mrs. Katherine Cleaver, adver- 
tising manager of Continental Optical Company... . . Drs. Hermann 
M. Burian of Boston, and Paul Boeder, Southbridge, Massachusetts, 
have been invited to speak on aniseikonia in London and Paris this 
summer. The two specialists will present papers at the International 
Congress of Ophthalmology in London July 20, and before the 
Societe Francaise d’Ophthalmologie in Paris July 24... .. The Titmus 
Optical Company is bringing out a new line of corrective curve lenses. 
These new ophthalmic products will be shown for the first time at the 
A. O. A. Congress at Minneapolis... . . Dr. and Mrs. D. G. Hummel 
of Cleveland, Ohio, will attend the Congress at Minneapolis. Dr. 
Hummel is president of the American Academy of Optometry. ... . 
More than 5,000 patients have been fitted with corneal contact lenses 
in the past year..... At the Third Annual Education Conference of 
the Ohio State University and the Ohio State Optometric Association, 
Dr. Franklin M. Foote, Executive Director of the National Society for 
the Prevention of Blindness, said there are 800,000 persons in the 
United States with early glaucoma who do not know it. Dr. Foote 
stressed the need for optometrists to help in blindness prevention as 
they are in a strategic position to do this..... Thirty papers have now 
been scheduled for the December meeting of the Academy at Chicago. 
Dr. Robert E. Bannon, chairman of the papers and program committee, 
says he has room for 20 additional papers and wants these to deal with 
clinical optometry. For the summer months Academy members may get 
in touch with him at his home, 46 Lebanon Street, Hanover, New 
Hampshire. ... . The entire main ballroom of the Hotel. Radisson, 
Minneapolis, will be utilized by the 42 commercial exhibitors at the 
A. O. A. Congress... . . The Mosby Company of St. Louis, pub- 
lishers, report a large demand for Dr. William Smith’s new book on 
“Clinical Orthoptics."” Mosby's advertising manager reports optome- 
trists ““good’’ book buyers... . . Drs. Carel C. Koch and Roger Lind- 
quist, Minneapolis, were speakers at an optometric open house in 
Duluth, Minnesota, on June 2. About 50 Iron Range optometrists 
were present. The occasion was an inspection tour and dinner in honor 
of the opening of the new Johnson Optical Company's branch labora- 
tory in Duluth..... The Better Vision Institute is doing a super 
job for all optometrists. If you are not supporting this program call 
your local laboratory and enroll as an individual optometrist today. 
The fee is $5.00 and it’s one of the very best public relations ‘“‘buys’’ in 
optometry today..... Sioux Falls, South Dakota, has been selected 
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for the next meeting of the Missouri Valley Optometric Society. The 
dates for this fall workshop meeting are October 15-16..... Gamma 
Chapter of Omega Delta, located on the campus of the Los Angeles 
College of Optometry, has established a library of scientific literature 
on visual care available to actives and non-actives. ... . The board of 
collegiate authority of the department of education of the Common- 
wealth of Massachusetts has authorized the Massachusetts College of 
Optometry to confer the degree of “Bachelor of Science in Optometry.” 
.... The Univis Lens Company offers a new presbyopic trial set to 
assist Optometrists in prescribing bifocals and trifocals. Each set is in 
eight pairs. Bifocal additions are from +0.75 D. sph. to +2.50 D. 
sph., and trifocal additions from +1.75 D. sph. to +2.50 D. sph. 


CAMPUS NEWS 


Pacific University 

Pacific University College of Optometry sponsored its first seminar 
under the newly organized Institute of Visual Sciences early this month. 
Speakers for the occupational vision seminar included optometrists, 
ophthalmologists, physicians and safety engineers who are specialists in 
the field of industrial vision. Optometric speakers included Dr. Richard 
Feinberg, dean of the college, and director of the institute, who spoke 
on “New Advances in Occupational Seeing;’’ and Dr. Harold M. 
Haynes, director of the college’s visual training laboratory. His topic 
was, ‘Visual Training for Industrial Manpower.” 


Ohio State University 

Ohio State University held two important conferences relating to 
vision during May. Problems of vision in schools and industry were 
discussed at an education conference co-sponsored by the School of 
Optometry and the Ohio State Optometric Association, May 14-15. 
Speakers were Dr. Glenn A. Fry, director of the School; Dr. Thomas 
E. Shaffer, University School, and Dr. Leland Jacobs of the Ohio State 
education department; Dr. Franklin Foote, Cornell University, execu- 
tive director of the National Society for the Prevention of Blindness; 
and Dr. V. J. Ellerbrock and Charles Stewart from the School of 
Optometry. Other speakers represented the fields of engineering and 
psychology. 

The second conference, held May 20, was a symposium on vision- 
perception carried out by Ohio State's Institute for Research in Vision. 
The purpose of the symposium was ‘‘to emphasize the significance and 
function of the role of perception in the visual arts from the viewpoints 
of philosophy, participation and communication—with implications 
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for the special sciences.’’ Panel participants were Professor F. S. C. 
Northrop, department of philosophy, Yale University; Professor 
Gyorgy Kepes, School of Architecture, M. I. T.; and S. E. Hayakawa, 
president of the International Society for General Semantics. 


Northern Illinois College of Optometry 

Under the direction of a new board of trustees, Northern Illinois 
College is now working on plans for enrolling a new freshman class 
next October. The new board is as follows: Dr. John Brady, Sheldon, 
lowa; Dr. Marguerite Thoma Eberl, Milwaukee, Wisconsin; Dr. M. E. 
Edward, Decatur, Alabama; Dr. Glenn H. Moore, and Dr. Richard A. 
Needles, both of Chicago. 


Pennsylvania State College of Optometry 

The annual practitioner's clinical and educational week at Penn- 
sylvania State College of Optometry was held June 12-16. Staffers 
teaching the brush-up courses were Harold Simmerman, Donald Kratz, 
John C. Neill, Isador Kaplan, William O. Vivian, Michael Curcio, 
Onofrey G. Rybachok, Julius Neumueller, William Walton, George 
MacElree, Jacob Nevyas, Clarence Whitcomb, Carl Billig, Roy B. Hack- 
man, Arthur Shlaifer, and Frederick Sinn. The intensive lecture series 
covered every phase of optometric work. 


BOOK NOTICES 


CYBERNETICS; or, Control and Communication in the Animal and 
the Machine. Norbert Wiener. John Wiley and Sons, New York. 194 p. 
diagrams, $3. 1948. 

This interesting little book is largely filled with discussions of the 
many parallels that exist between the animal machine with its neuronal 
control and communication systems, and feed-back or servo-systems 
that are their analogues. 

The word ‘cybernetics’ itself is a neo-Greek term coined by 
Wiener and his associates to cover the whole field of control and com- 
munication theory needed to describe, analyze, or build systems of the 
above sort. 

The book will be of little use to the optometrist seeking material 
for immediate use in his practice. The optometrist seeking a better 
understanding of that massive switching mechanism, the brain, and its 
subsidiary feed-back systems will find this volume enlightening. The 
treatment of the book is quite mathematical in some chapters; however, 
the interested reader should not let this fact deter him. The introduc- 
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tion is a quick once-over of the whole field of cybernetics—non-mathe- 
matical. From here the optometric reader might profitably skip to 
Chapter IV, Feed-back and Oscillation, V, Computing Machines and 
the Nervous System, VI, Gestalts and Universals (an attempt to ex- 
plain universals in terms of the neurological mechanism), and finally 
to VII, Cybernetics and Psychopathology. In the last chapter some light 
is thrown on psychopathologies by reference to difficulties experienced 
in overloaded switching mechanisms, and erratically behaving calculating 
machines. 

It is suggested that in reading the latter chapters the reader follow 
the general thesis, and, when mathematics intervenes, that he attempt 
to follow the major argument and not allow the detail to engulf him. 

To control requires communication. To study and critically 
analyze control in the animal or the machine thus requires a careful 
study of communication. In the pursuit of the control-communication 
problem Wiener has drawn freely from such varied sources as statistical 
mechanics, psychology, physiology, electrical and radio engineering, 
physics, and sociology. To this extent cybernetics is a synthesis of 
existing disciplines. However, it has been Wiener’s exploitation of the 
sociological aspects of cybernetics that has brought the subject to popu- 
lar attention in intellectual circles. Speaking at various universities and 
scientific gatherings, Wiener has emphasized that the so-called ‘‘mechani- 
cal brain’ is about to devalue the human mind in about the same way 
that the industrial revolution and machine power devaluated the human 
arm. Suitable sensory organs for such a machine exist (photo electric 
cells, strain gauges, thermocouples, Ph. Meters, etc.). Suitable effectors 
exist in quantity (motors, solenoids, electrically controlled valves, etc.) . 
These elements, says Wiener, may be linked together into a system 
that would, for example, make up the production line of a factory, 
displacing men for all but the most top flight decisions. In competition 
with such a machine he expects man’s mind to fare no better than did 
his arm in the competition with power machinery. 

This reviewer is not worried about a robot taking over his re- 
fracting chair, but he has wondered about the possibility of a thinking 
machine taking away the work of most of his patients. Wiener, of 
course, is being accused of sensationalism, but is he being accused cor- 


rectly? The thesis at least merits consideration. 
G. C. FITZGERRELL* 


*Optometrist. Member of faculty. Los Angeles College of Optometry. 
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